Effect of a newly developed ketolide antibiotic, telithromycin, on metabolism of theophylline and expression of cytochrome P450 in rats.
The effects of a newly-developed ketolide antibiotic, telithromycin, on the metabolism of theophylline and the expression of hepatic cytochrome P450 (CYP) 1A2 and CYP3A2 were investigated in rats. Telithromycin at a high dose (100 mg/kg of body weight) was injected intraperitoneally once a day for 3 days. Twenty-four hours (day 4) after the final administration of telithromycin, theophylline (10 mg/kg) was administered intravenously. The presence of telithromycin significantly delayed the disappearance of theophylline from plasma. Parameters related to the pharmacokinetic interaction between theophylline and telithromycin were examined by noncompartmental methods. A significant decrease in the systemic clearance of theophylline was observed in the presence of telithromycin. Pretreatment with telithromycin significantly decreased the metabolic clearance of the major metabolites, 1-methyluric acid and 1,3-dimethyluric acid, with no change in the renal clearance of theophylline, suggesting that the decreased systemic clearance of theophylline by telithromycin is due to reduction of their metabolic clearance. Pretreatment with telithromycin significantly decreased the activity of 7-ethoxyresorufin O-deethylation and testosterone 6 beta-hydroxylation, suggesting that telithromycin decreases the activity of hepatic CYP1A2 and CYP3A2. Western blot analysis revealed that telithromycin significantly decreased the protein levels of CYP1A2 and CYP3A2 in the liver, which could explain the observed decreases in the systemic clearance of theophylline and metabolic clearance of 1-methyluric acid and 1,3-dimethyluric acid. The present study suggests that telithromycin at the dose used in this study alters the pharmacokinetics and metabolism of theophylline, due to reductions in the activity and expression of hepatic CYP1A2 and CYP3A2.